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• Patient experience of the healthcare system and their knowledge of the disease appears to be areas particularly neglected in questionnaire-based studies
• Iatrogenic aspects of the medical system and its impact on pain and mood need to be taken into account more fully when working with patients with osteoarthritis pain Osteoarthritis (OA) is a musculoskeletal disorder characterised by pain, joint damage and inflammation in the surrounding tissue [ 1 ] . Millions of people are affected by OA around the world and it is one of the major causes of disability in older adults [ 2 ] . Pain is the commonest reported problem in people with OA [ 3 ] . This, in turn, can cause psychological distress and impacts many, if not all, areas of social and psychological wellbeing [ 4 ] .
Pain researchers interested in exploring the OA experience often employ both qualitative and quantitative approaches. For example, interviews are used to explore the meaning of experiences from the participant's perspective [ 5 ] , whilst questionnaire scales are administered to measure levels of state or trait variables [ 6 ] . Qualitative research attempts to gain an in-depth understanding of how people make sense of specific phenomena or the world in general [ 7 ] .
Although a wide range of approaches fall under the qualitative paradigm [ 8 ] , some common characteristics exist. These include a focus on the quality of the lived experience and an examination of how people assign meaning to a particular phenomenon [ 7 ] . Unlike quantitative approaches, which use statistical methods in order to identify causally meaningful relationships [ 9 ] , qualitative research aims to record the totality of the reported experience from the perspective of the participant so that important themes can be ascertained [ 8 ] .
Qualitative methods have been widely used in the study of health and illness [see 10 ], including OA [e.g. [11] [12] [13] ]. In contrast to qualitative research, pain questionnaires attempt to describe and/or quantify the experience of OA according to statistically refined measurement properties [ 14 ] .
As the pain experience itself is multidimensional, questionnaires need to incorporate different elements of the experience of pain including pain severity, intensity, duration and quality [ 9 ] . Many questionnaires have been developed as outcome measures for studies of the pain experience.
Reviews [e.g. [15] [16] [17] ] have identified key psychological domains relevant to pain researchers. These commonly include emotional (e.g. depression, anxiety and distress), cognitive (e.g. self-efficacy, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 [ 21 ] , corresponded to a standard questionnaire set for pain. This was to determine the extent to which the items from the questionnaires mapped onto the thematic structure of the qualitative interview data so as to identify important themes or areas of pain experience that emerged from the semi-structured interviews but may not have been fully captured by the standardised measures.
Method
Researchers at the Arthritis Research UK Pain Centre conducted a cross-sectional study to examine the measurement properties of a set of questionnaires covering different aspects of pain experience (see 22 ). The measures were selected on the basis that they covered key domains of pain experience previously identified from large-scale reviews and research guidelines based on expert consensus in OA. A total of 474 people were sent an invitation letter to the study. Participants completed a set of questionnaires including measures of pain, anxiety, depression, fatigue, self-efficacy, acceptance, coping, beliefs, helplessness and quality of life (see below). The questionnaires were completed at home and returned by pre-paid envelope. One hundred and ninety two participants at least partially completed and returned their questionnaire set (41% response rate The data were analysed using thematic analysis [ 38 ] . Six main themes were identified, with 21
subthemes (see Table 1 ).
Insert Table 1 about here.
The purpose of the mapping exercise was to examine how the questionnaire items corresponded to the experiences of patients from the qualitative interviews. Data were analysed by a member of the research team at ARUK who had not been involved in either the questionnaire or interview studies. A matrix was developed which had the questionnaire items for each questionnaire listed along the y axis and the subthemes themes from the interviews listed along the x axis (see Table 2 ). Questionnaire items were rated according to whether they corresponded with each subtheme. The scores 0 or 1 were entered into each box of the matrix, with 0 = no correspondence (e.g., the item "I get in a state of tension or turmoil as I think over my recent concerns and interests" from the STAI was assessed as having no correspondence with the subtheme beliefs about medical control of pain) and 1 = some correspondence (e.g., "fatigue causes frequent problems for me" on the FSS was assessed as have some correspondence with the subtheme negative emotions/future worries, and the item "There are many activities I do when I feel pain" from the CPAQ was assessed 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 as having some correspondence with the subtheme pain omniscience). All the mapped items at the bottom of each column were summed to generate total correspondence scores for each subtheme.
Additionally, all the mapped items at the end of each row were summed and the median calculated to get an average correspondence score for each questionnaire measure. A greater score along the row and column denoted higher correspondence between the item and subtheme. These results were then verified by another member of the research team.
Insert Table 2 about here
Results
Total correspondence score (TCS) for each subtheme are summarised in Table 3 .
Insert Table 3 about here
The subthemes that demonstrated higher correspondence with the questionnaire items were pain omnipresence (TCS=209) and negative emotions/future worries (TCS=139). These subthemes dealt with the experience of the overriding sense of pain as being core to OA, and the negative emotional impact of having OA alongside anxieties about future levels of pain and disability, respectively. Other subthemes that were found to correspond strongly with the questionnaire items included: factors that affect pain (TCS=135), a subtheme that dealt with a common range of factors that exacerbate OA pain, including exercise, the weather, weight-bearing etc.; fluctuation of emotions (TCS=116), a subtheme that covered the experience of emotions fluctuating according to 'good and bad days', depending on the amount of pain experienced; and 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The subthemes that demonstrated lower correspondence with the questionnaire items were those that covered the participants' experiences of interacting with the medical health system:
negative experiences of the medical team (TCS=21), positive experiences of the medical team (TCS=22) and limited expectations of treatment (TCS=34). Additionally, the subthemes humour/sarcasm (TCS=20), which denotes the participants' attempts to use humour as a pain management strategy, and beliefs about causes (TCS=38), which describes the participants' knowledge concerning the cause and aetiology of OA, were also found to demonstrate lower correspondence than the other subthemes.
The total correspondence scores for each questionnaire are presented in Table 4 .
Insert Table 4 
about here
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Discussion and Conclusion
The experience of pain in OA is complex and researchers have tried to capture its multidimensional nature through both qualitative and quantitative methods. The purpose of this study was to investigate the aspects of the pain experience that are not captured as well by existing pain questionnaire measures. Overall, and as expected, the questionnaire measures included in our set captured most aspects of the participants' experiences that related to pain, physical and socioemotional functioning. However, and less expected, was the finding that the questionnaire set did not capture so adequately experiences concerning the participants' experiences of the healthcare system and, to a lesser extent, patients' knowledge about arthritis. To the authors' knowledge, this is a novel finding.
The questionnaires were selected to address experiences relating to pain. The interview schedule was also designed to address beliefs about pain. Therefore it is not surprising that there was a reasonable degree of correspondence between the interviews and questionnaires. However, the finding that the subthemes which covered patients' experience of the healthcare system did not correspond as well as some of the other subthemes appears to be a novel finding. There was a strong relational component to participants' experience of the healthcare system in the qualitative interviews. For example, participants' positive experiences of the healthcare system included the positive impact of recommendations made by doctors in terms of managing knee OA, as well as the positive impact of 'being listened to' and offered some hope for the future. For some participants, this increased a sense of control over knee OA. Negative experiences of the healthcare system included being provided with limited information by doctors and reporting a sense of not being 'listened to' and given sufficient attention. As Vowles and Thompson [ 39 ] have pointed out, the patient-provider relationship has a small but remarkably consistent impact on therapeutic outcome across a number of domains and population samples. Indeed, this is one of the more robust findings from psychotherapy research [ 40 ] . As previous research has demonstrated, patient outcomes do not 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 always coincide very well with clinician/researcher priorities [18] [19] [20] . Translating the findings of this study into clinically meaningful outcomes for people with OA would be a valuable area for further research.
The relationship between patients' knowledge about their condition and its impact on treatment outcome is sometimes unclear in pain research [ 41 ] . It is also unclear whether an inaccurate or incomplete understanding of their condition actually affects patient satisfaction of treatment [ 42 ] . This is perhaps surprising, considering the prominent role of psychoeducation in pain management programmes [43] [44] [45] . Beliefs about the relationship between pain and injury when they become unhelpful also form an important part of psychological models of behavioural dysfunctional, e.g., fear-avoidance [ 46 ] . This provides the treatment rationale for many cognitive-behavioural interventions in chronic pain [see 17, 47, 48 ]. Thus, there would seem to be a strong rationale for further research looking at the relationship between these factors, especially in terms of how these factors influence treatment outcome.
Another subtheme from the qualitative interviews which did not map very well with the questionnaire scales was 'humour and sarcasm'. This subtheme denotes the participants' use of laughter as a coping strategy with OA pain. The analgesic effects of laughter for pain have been welldocumented [ 49 ] . Also, research in arthritis has suggested that a good sense of humour correlates highly with increased well-being and reduced mood disorders [ 50 ] . Somewhat surprisingly, the Pain
Coping Strategies Questionnaire contains no items relating to the use of humour or laughter as a coping strategy. Future questionnaires on the psychological aspects of coping with pain may want to consider including items relating to this construct. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 The current study further highlights limitations in the use of questionnaires developed for one purpose, or in one population, when applied to different research questions in other populations. Indeed, assessing how well patients match up to items on a scale (i.e. how well they match) form the rationale for statistical techniques such as Rasch analysis [ 22 ] . However, there is more risk of a potential mismatch between item and construct when the construct under investigation is complex and multidimensional. Pain is a particularly complex concept to measure and so future research needs to take steps to ensure that mismatch is minimised. One way to do this is to apply statistical techniques such as Rasch analysis; another is to map items to themes in a way this study has tried to do.
Mood is another area in which mismatch is possible in pain populations. For example, inclusion of somatic items within depression and anxiety questionnaires may limit their validity in people with chronic pain, where pain rather than psychological state may influence responses [ 51 ] .
Furthermore, questionnaires developed in clinical populations can be mistargeted in chronic pain
populations if the characteristic of interest is generally milder or more pronounced than in the original (developmental) population [ 9 ] . Researchers have attempted to address these issues in a 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 11 number of ways in research with arthritis patients, e.g., using the BDI without somatic items (see [ 51, 52 ] ), the Health Assessment Questionnaire (HAQ) [ 54 ] , or the new Pain Detect for OA patients [ 55 ] .
Whether this achieves the aim of ensuring validity is a question for debate. Indeed, the Depression, Anxiety and Positive Outlook Scale (DAPOS) was a mood measure developed specifically with chronic pain patients [ 56 ] but, as far as the authors are aware, the measure has not been used expansively in pain research, or been subjected to measurement refinement such as Rasch analysis [ 22 ] .
Methodological shortcomings of the present study need to be highlighted. The qualitative analysis was based on a semi-structured interview format that included pre-selected questions to satisfy a particular aim (i.e. to explore the experiences of people coping with OA and to identify the main beliefs about their illness). Although this permitted some degree of focus, it also meant the participants' range of responses were more restricted than they would have been in more openended interview schedules. In addition, it is possible that the 24 participants were not representative of the wider population with OA, even though participants were recruited both from community and secondary care sources, according to a range of treatment experiences. Finally, the mapping was conducted by one researcher and then verified by another. The conclusions may have been stronger with an assessment of inter-rater reliability. However, despite these shortcomings, this research identifies several key issues that require further investigation and hopefully provides a platform upon which further research into the experiences of people with OA can be conducted.
Conclusion
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Flair ups…
Are there any times that you are pain free?
Have you noticed any factors that make your pain feel worse or better?
Do you have any ideas in terms of what is causing you pain?/caused you arthritis?
Does pain affect other aspects of your life?-are there activities that you have given up because of pain?
How do you feel about that?
Can you please, describe how your pain/OA has progressed over time?
What do you think is happening inside your body to cause you the pain?
How do you see yourself in the future in terms of your condition (OA)?
What effect has treatment had on you?
What do your expect from medical care for your pain?
What makes you satisfied with the treatment?
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